The genesis for our interest in the synthetic routes to l,3-thiazolidin-4-ones, and the spectroscopic properties of the products formed have been indicated extensively before.
Introduction
The genesis for our interest in the synthetic routes to l,3-thiazolidin-4-ones, and the spectroscopic properties of the products formed have been indicated extensively before. 1 " 6 In our previous study, we reported the relationship between the experimental chemical shift values for two series of monosubstituted 2,3-diphenyll,3-thiazolidin-4-ones and a related 6w-(disubstituted)-2,3-diphenyl-l,3-thiazolidin-4-one series. 1 A reasonably good correlation was obtained between experimental and predicted values for the In Equation} • Η is the chemical shift for the unsubstituted compound, Π χ is the chemical shift observed for Series 1 compounds, • γ is the chemical shift observed for Series 2 compounds, and ϋχγ is the predicted chemical shift for the compounds in Series 3.
The target molecules of interest for this study are shown in Figure 2 . Previously, M we have also utilized the experimental data for the 13 C chemical shifts to show the electronic effects at C(2), C(4) and C(5) due to the presence of substituents on the C(2) phenyl ring and the N(3) phenyl ring; a continuation study is discussed here. Results and Discussion. The predicted and experimental 13 C chemical shifts for the C(2), C(4) and C(5) sites for Series 4, the compounds under investigation, are shown in Table 1 . The one immediately obvious result is that unlike the 6/s-disubstituted compounds that showed relatively good predictability with less than + 0.1 ppm in most cases ,' that is not the case in this instance. The average deviation for predicted versus the experimental chemical shifts are all positive: C(2) + 0.34 ppm ; C(4) + 0.32 ppm; C(5) + 0.25 ppm. A plot of the experimental versus the calculated chemical shifts for C(2) is shown in Figure 3 . One value for the m-fluoro substituted compound 4d shows a significant deviation from the trendline. The calculated chemical shift for the bis-meta-difluoro compound, Series 3, has previously been noted to have had the largest deviation between reported and calculated values .' Clearly, the meta-fluoro substituent is problematic in these studies for reasons yet to be discerned. The C(2) position under investigation is in direct line of transmission for substituent effects from the C(2) phenyl ring, and it is interesting that the p-nitro and p-methoxy substituents are not causing marked deviations. If the meta-fluoro value is removed from the analysis at C ( when applying the usual, classic substituent chemical shift (SCS) approach. The Hammett equation proved to be marginally less effective in determining substituent chemical shift effects than with previous studies. This is probably due to the presence of the powerful p-methoxy group on the (N)-3-phenyl ring. Again, there was an improvement in correlations where only the para-substituted values were used. This was most marked when utilizing the Swain-Lupton approach; the results are shown in Table 2 . The transmission of electronic effects from C(2)-phenyl shows in a more marked manner when applying the Swain Lupton approach, where a greater degree of flexibility is allowed for the transmission of effects from substituent to site. The results from the Swain Lupton correlations show that there is a 13% resonance contribution at C(2), a 15% resonance contribution at C(4), and a 56 % resonance contribution at C(5) when evaluating solely the /»ana-substituted compounds. One substituent, the meta-fluoro group appears to deviate the most from predicted and experimental values. When utilizing the Swain-Lupton approach to determine the electronic effects derived from the substituents, the para-substituted series of compounds exhibit the strongest correlations at the C(2)-phenyl ring to the sites C(2), C(4) and C(5) in the thiazolidinone ring. Because of the complexity of the thiazolidi-4-one system, the greater flexibility afforded by the Swain Lupton approach is more effective than the Hammett equation in its sensitivity for detecting the transmission of electronic effects within the system.
Experimental
The thiazolidine-4-ones were prepared using the procedure previously described 2 by adapting a method originally utilized by Surrey. 7 Melting points are uncorrected; a Mel-Temp apparatus was used. All spectra were recorded on a Bruker 400 at 298K observing 'H and 13 C at 300.15 and 75.48 MHz , respectively. All samples were dissolved in CDCI3 at a concentration of 100 mg/mL using precision bore 5 mm nmr tubes supplied by Norell, Inc.
'H spectra were collected into 32K data sets over a spectral width of 3012.0 Hz using a 30° pulse; pulse width, 3.0 Ds; acquisition time, 2.72 s; relaxation delay, 1.0 s; number of scans, 16.
13
C spectra were collected into 16K data sets over a spectral width of +10.000 Hz with a 60° observed pulse using Waltz-16 decoupling; pulse 
